Transplantation of induced pluripotent stem cells without C-Myc attenuates retinal ischemia and reperfusion injury in rats.
Induced pluripotent stem cells (iPSC) are novel stem cell populations, but the role of iPSC in retinal ischemia and reperfusion (I/R) injury remains unknown. Since oncogene c-Myc is substantially contributed to tumor formation, in this study, we investigated the effects, mechanisms and safety of subretinal transplantation of iPSC without c-Myc (non-c-Myc iPSC) in a rat model of retinal I/R injury. Retinal I/R injury was induced by raising the intraocular pressure of Sprague-Dawley rats to 110 mmHg for 60 min. A subretinal injection of non-c-Myc iPSC or murine epidermal fibroblast was given 2 h after I/R injury. Electroretinograms (ERG) were performed to determine the functionality of the retinas. The surviving retinal ganglion cells (RGCs) and retinal apoptosis following I/R injury were determined by counting NeuN-positive cells in whole-mounted retinas and TUNEL staining, respectively. The generation of reactive oxygen species (ROS) and the activities of superoxide dismutase (SOD) and catalase (CAT) in the retinal tissues were determined by lucigenin- and luminol-enhanced chemiluminescence and enzyme-linked immunosorbent assay (ELISA). The degree of retinal oxidative damage was assessed by nitrotyrosine, acrolein, and 8-hydroxy-2'-deoxyguanosine (8-OHdG) staining. The expression of brain-derived neurotrophic factor (BDNF), ciliary neurotrophic factor (CNTF) and basic fibroblast growth factor (bFGF) in retinas was measured by immunohistochemistry and ELISA. We found that subretinal transplantation of non-c-Myc iPSC significantly suppressed the I/R-induced reduction in the ERG a- and b-wave ratio, attenuated I/R-induced loss of RGCs and remarkably ameliorated retinal morphological changes. Non-c-Myc iPSC potentially increased the activities of SOD and CAT, decreased the levels of ROS, which may account for preventing retinal cells from apoptotic cell death. In addition, the levels of BDNF and CNTF in retina were significantly elevated in non-c-Myc iPSC-treated eyes. Track the non-c-Myc iPSC after transplantation, most transplanted cells are remained in the subretinal space, with spare cells express neurofilament M markers at day 28. Six months after transplantation in I/R injured rats, no tumor formation was seen in non-c-Myc iPSC graft. In conclusion, non-c-Myc iPSC effectively rescued I/R-induced retinal damages and diminished tumorigenicity. Non-c-Myc iPSC transplantation attenuated retinal I/R injury, possibly via a mechanism involving the regulation of oxidative parameters and paracrinal secretion of trophic factors.